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Foundations 11 Unit 5: Lesson 1

Graphing Linear Inequalities in Two Variables [6.1]

Let's start with a little Review. What can you tell me about:

Real Nuraeers (R)

Natural Numbers
|, 23M4... NO)VUVQ\ Num\&(s CN)
Whole Numbers \(\l \'\O\C NUM\f(S C\N)
O\, 273 4,... Iﬁ“‘ﬁSCfS (I)
Integers
=379 \, O, \,Q.3..

A mathematical inequality must contain one of the following symbols:

dOS\th /[D"D\Ler\@ ]
line _ T~ E > solid line
The following are examples of linear inequalities in a single variable :
4x-1>7 l1-2as<5 etc.
The solution to a single variable inequality can be shown on a number line. e it
Solid = v s
line ) 9 L slope
Example 1: Graph the solution set for —3x + 4y| < 12
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Foundations 11

Unit 5: Lesson 1

Example 2: Graph the solution set for each linear inequality on a Cartesian plane.
—> dasked ine
a) {(x,y)|]x~2 >0, x ER,y €R}

L Test it

xX-2 >0 Rer~e e
[ // [/ > X = pn ] =
a9a, X 7 K A il
v
P T@’k PO\PT\' (O‘OB
apassass xX-2 >0
A : ';’ O a >o
-—270 X folse!
e Ton t shade area with
Yesvpoint
Stiged
N line °°°
b) {(x.y)l €ly €l}
L> Test fint
3 i T 3% "\"\0 Z "\.O

-3 2 -\ x When we divide of mult.
Tgtb -2 \Déa nega-hve —~We
p 3w%§f C\\redwoﬂ%
% s +L‘ W.e %(8#\"
(y=4 &=
Test Rint (00)
-3y w7\
-3(0) +*b % -lo
b 7-b Vv

(coloyr in Yo incdude Test Poirt)

A
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Foundations 11

Example 3:

Unit 5: Lesson 1

Oliver and Connor are competing in a spelling quiz. Connor gets a point for every

word he spe”s cor‘r‘ec’rly Qliver is younger than Connor, so he gets 3 points for every
word he spells correctl y, plus one bonus point. What combinations of correctly spelled

words for Oliver and for Connor scoring more points than Oliver? Choose two

combinations that make sense and explain your choices.

Sk Comnor = 4 Sot Oliver = x

r )
PN
\/
V.
p4 4
7 N T
A N
N7
N N
/) AN 4AEAN
4 N i N

Whole ¥s 01,33

To Answer Queshon,

Choose Values insicte YOUr
Shoded areo.

(o, )
X Y

Chock.:
> 3Ix +|
27 3(0) +\ v

(0,5)

7 3x +|
5 > 3(0) | v

?3)(-\-\
X EW
Y 73x+) yew
\)/ >Ié-m+
Run |

Y Dx )
o Y 3o+
o>\ folse

S \\dO'\“\“/\€Q(m\“'\aj‘dﬁ
not incdlude (003-

&Jg) Comnor Scores Q ond Gliver O

6% Conror Scoren S and Oliver O

o
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6.2 Exploring Graphs of Systems - Key
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Foundations 11 Er\og_g_a O $\\O\'J§ _QQA»DO(‘\ ) .' AN ARRRANY
]

Exploring Graphs of Systems of Linear Inequalities [6.2]

[ 58] co‘ua\i ons

X ere COSs O
Example 1: Vour solubion 1> w3 lit: oer\op.

Graph this system of linear inequalities. tify your representation of the solution set.
P 4 9 So\id i)%{._'y 4 P

> Ty Only )
O (@PIx+y<5lxelyen Aots (Trtegers Ony
{(mﬂlx+3y x€l,y€l}

doS~ed dots

r 3 \
F{44 O x+oy < S %u( ,\6 odemn -
M1 : il
PISEsReRe ! ) oy < ’>6+5{,_>s*o(&.' (\— Al
1S s ze e bl S\opt. miin P
~e » | e o .‘
T @ %3970
| 3y >-x*O
Ul e | stack: co,oz )
v - c\se
i 6 it \3 Coom)
Where do we colour in® {0
“lest points for bo\\+\++t')l lscc if ou
Soluhons overlop atadll: i
i 1) * Alays
© Testport © ® Testpoirt (10 oy
<3 X+ 3dy 2O A iGire
%+r3 < . '
0+0 5 | L +3C) YO i uﬂ%ﬁ‘
o< s e hyo v True

. : st equaﬂ
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6.3 Graphing to Solve Systems of Linear Inequalities - Key
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Foundations 11 Unit 5: Lesson 3

6raphing to Solve Systems of Linear Inequalities [6.3]

A quick review: Ao ,»8.9,5( =

q "‘7 drou.) s
Consider the system of equations 2v+y=2, x—3y=15. ++++¢
a) Solve the system of equations graphically by: [
* writing both equations in slope y-intercept form !

©ax+y=a @ x-3y4=15 P aas
TEREY *i’ -Tg‘* X *“2, H y (2,-4)
33" L

il

Qheck. (8,-4)
AX+oy =& X -3y =13 o\luds ° CS;W}T
20s Sy =a d \S,\ Ml

3 -3¢-wW=15
lo ‘_L\ = Q 3 3> = \5
\a =
Q= a \/ 1S5 = ) \/
Example 1:
Graph the solution set for the following system of inequalities. State two possible solutions
from the set. Check your work. e c\gﬂ;&/ﬁ Acks w =0 h\\‘j Quodront |

{x,M2x+y>6,xeEW, yeW}

HERD1H g’o’,x EW,y € W}

®&x+f\é>\o @ 3443

N\ //“ %:—Qx-\—\o S
\\ A \' [

N Sddors,
// Al ": ‘ esy(o,0 ) ( A‘“:S'Pu‘r P\c do‘\‘\
N N P Ax+u >l Y3 (5.2)

\\' N 2(0)+0 > 0<3 (3,3)

N N Orb X True 1 —
|/ AN false
) Al
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Foundations 11 Unit 5: Lesson 3

Example 2:
‘ . R= Exe %’m_j o
Graph the system and determine a solution. - Qeared re e % '
(Gy)ly-x<2,x€R, yER) Al Quodrarts
> 3cud line .
{(x,V)|x+y=0,x€R, y€ER} \'\O\Uéec\'
c\os\(‘\ﬁ .
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Foundations 11 Unit 5: Lesson 3

Example 3:

To raise funds to buy new instruments, the band committee has 500 T-shirts to sell. The T-
shirts come in red or blue. Based on sales of the same T-shirts at a fundraiser five years ago,
the committee expects to sell at least twice as many blue T-shirts as red T-shirts.

—~————

a.) Define the variables and restrictions. Write a system of linear inequalities that models

thesituation. R Talicds t % | wew » Cant scll halfa
. ’ shirt -
RBluc. T-shirts : Y %ew

b.) Graph the system of inequalities.

Kt Y £ 500 —’>%"‘X*f’°°

500, )
t 7
7 > X
Lpb L’—/ ’ (\é g
/1, 00, 12)
200 ,f7/ Teat (V00 () Test (o,
. Z AX
3 N/ Z Y A r% L 500 \é 7
T CE/ oo + 100 & S0 Joo % 2(100)
s — Y00 & 500 v oo ZQOOX
o | I/ .
\V
+ 74
¥ oo}
[0) 1o | 290 o
Led ‘ﬂv

c.) Suggest a combination of T-shirt sales that could be made.

Posmibe Solubion: (50 Red, 200 BLe)
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6.4 Optimization: Creating a Model - Key
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Foundations 11 Unit 5: Lesson 5

Optimization: Creating a Model [6.4]
Example 1:

Nokce ophors.- - -
Cors
! ! Ll YR S
Three teams are travelling to a basketball tournament in cars and minivans. TRAERAEREN

O\\g e Each team has no more than 2 coaches andi4 athletes.

Each car can take 4 team members, and each minivan can take 6 team members.

N more than 4 minivans and 12 cars are available. —> Consoints

The school wants to know the combinations or cars and minivans that will require the minimum
and maximum number of vehicles. Create a model to represent this situation.

.o V2o

Ophors > Fak cars= x , XEW
. Minivans = o4 ,%ew

e

:/—> X =12

X .
//-/ Z\~' ﬂnequov\\hes.‘. I i wr?q
HA '®%$\a eo‘d;_\”;':;sb.
ANENEE/EE ANy == Jll Ay
4 N b < below 3014
//” TN \
N @ U+ by <18 coodecs
Ll I ong by LMy 1% N
c-axe§ > Tew RO
835 e
< U
H(oxﬂo(gqu v ue

¥ Trb “Your Turn" \ootiom G& p- o *

Sore Necessonn Yocole:
. Op*imizcx\*om Problera : A °\\*°“'\“\6 musk ke raoximized or minmnized

. COr\S'\Yb-ir\J( T A \(mi‘dr\% Co~aivon Crtprcbex\%ec\ ‘o%\if\cor ;ﬁeqma\i*;egB
. OBACQ{W\IC Q-U\C&\\Or\ : Eqm\\or\ (—‘—) Yok \'Ept‘eseﬁﬁ @\a\'{mér\(p CQ Z\IOLﬁo&r‘Q%
. @cosib\e RESiOr\: Saukon Reaian o W P’D\o\eﬂr\.
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Foundations 11 Unit 5: Lesson 5

Example 2:
A refinery produces oil and gas.

®e At least 2L of gas is produced for each litre of oil.
 The refinery can produce up to 9 million litres of oil and 6 million litres of gas each day.
>-e  Gasoline is projected to sell of $1.10 per litre. Qil is projected to sell for $1.75 per litre.
The company needs to determine the daily combination of gas and oil that must be produced to
"evenue. Create a model to represent the situation.

> Con \Iwe\lc( reoll S’\ﬁP

o & 420 .-
Jut ol = %,*xeﬁ> itttk
X = Aowmo %O.D (‘6 %GQ R S’\f\c‘\ﬂOrS
N _ s But omé 306
N G Nlic
H >< ! ? — X 20, «dzo
/// \\\ ‘ ©) £ 9§ ocoo OO el
NS @ 4 £ oo P i
DNJE A N
TN A @ 2 Ax D
/ AN / AN
( AT L> Test pont (3.2)
iRVES 2 7 a®
Real 3as«so:l , OnU posif i ;/ iAut

ok jeche Qunchon®

R = \‘\03 +115%

R = Revenue
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Foundations 11 Unit 5: Lesson 5

Example 3: YOUR TURNI

A toy company manufactures two types of oy vehicles: racing cars and sport-uftili icles.

e Because the supply of materials is limited, no more than 40 racing cars and 60 sport-
utility vehicles can be made each day.

e However, the company can make 70 or more vehicles, in total, each day.

% o It costs $8 to make a racing car and $12 to make a sport-utility vehicle.
The company wants to know what combinations will result in the minimum and maximum costs.

Create a model to represent the situation.

I Rosurg Cors = %, XeW
SuVs =‘3 ”3‘eb0

O

® A<HO LefT

—

()] ‘a L0 Teelow )\

@ X4y 270

Z2-xAT10
(5 Testpolnt Gy
x+%_>7o
| > 70
| + >/ ‘\‘ \
A 7 10 X qf’

—> More possibilike, but not

o
ol ove LY Opjechve funchion
Ly Aurpose o 8 ’”Cq"‘aldg' Y 2y

To ’lar\(y{ maoy + min JooK. ot Soluhors 2

L) Use Yhis bofond

— (40, LO) — (40 30)
"
C = %X-HQ\} C=%x+Q MO+ iR
C = (UOo) + 12(10) ¢ = 2H0) + RGO
c =¥L%0 Hin

c=*lodp  Max
+ Tond believe me — Guess+ Clack_some more e
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6.5 Optimization: Exploring Solutions - Key
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Foundations 11 Unit 5: Lesson 6

Optimization: Exploring Solutions [6.5]

olou
Example 1: s0\id \ines / ¢
\Icfb

Consider the situation: Restrictions: x ER, y €ER

P4 @ ©) inequolihes
Constraints: x +3y <9,x —y<3,x > -3 < Smfah inequ

Use s to Bind

Mmin 3 MO lues —> Objective function: P = 2x +y

a.) Draw a gr‘aph to model the situation.
b.) What point in the feasible region would result in the maximum value of the objective

function? * looK ot Ye povnts 4 itersechon ¥
¢.) What point in the feasible region would result in the minimum value of the objective
funcﬁon?® o 3a$q ® -y <3
] 3\é£-><+°l “éé—x'\s
éé-éx-‘& u> X -3
Test (0,0) Tes\ ©0)
X434 % 'X,—%$3
o+5§63 <9 0-0%3
0% 9 0<3 VvV
@ x>-3
C verkeal line
OBACC}S\)GL Mom
= AxX -‘«fé
(-3,%) (-2,-b) (15,15
KP:D.X.-\— P:’D\x-\-(g | = QX*"é
C=a(2)+4 P= a(3) (W P= 1S+ )5S
p= -+H p,—Lo \o p= a+L3
P- -1 p= 5] %
mm\M\AW\ PO MUM
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Foundations 11 Unit 5: Lesson 6

Example 2:

A toy company manufactures two types of toy vehicles: racing cars and sport-utility vehicles.

e Because the supply of materials is limited, no more than 40 racing cars and 60 sport-
utility vehicles can be made each day.
* However, the company can make 70 or more vehicles, in total, each day.
e It costs $8 to make a racing car and $12 to make a sport-utility vehicle.
The company wants to know what combinations will result in the minimum and maximum costs,

and what those costs will be.

r 3
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6.6 Optimization: Programming - Key
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Foundations 11 Unit 5: Lesson 7

Optimization: Linear Programming [6.6]

Example 1:

The following model represents an op‘rimizaﬁon problem. Determine the maximum solution.
. \
Optimization Model co\o\&:i\ée“d s ® d < Vi horizortal W&
/ a\ \ A \\hes é'.'\
Restrictions: x e Randy €R

—3x+Q —~> TTest (00)
X * \ a\a >/'3X“’ a
() >-3»

oy+ra,

folse

@ y23x-3 — Test ©O)

23 -
0 3300 -%

©) 02-<% /
' True

Constraints: y < 1, 2y >-3x+2y=>3x—8 @ Q

3
)

chéecﬁve. function: D = —4x + 3y %

— \)D\po}( orc ¥ 3 \ICP\%C\CD
o} our e rejon©

(o, 3,2y (9,5 )

—> Nowo pot Rem inHe OEJCC'\%\)C oo

D
RS

(o) 3,0 (a,—i\ X
D= -Hxr3y
= - Yy +3 --L\x+Sg
= - 4oy +3C) - _yY+3C) D= -4E) 3
=3 “D=—\3*3 ==l
. _9q ~ = -\4%
M OWT UM o
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Foundations 11 Unit 5: Lesson 7

2: e
Example /7 \)3\00\ jil\ \3
Larry and Tony are baking cupcakes and banana mini-loaves to sell at a school fundraiser.

e No more than 60 cupcakes and 35 mini-loaves can be made each day ‘> Co(-s¥f0~

e Larry and Tony can make more than 80 baked goods, in total, each day.
o It cosTs $0.50 to make a cupcake and $0_'{5 to make a mini-loaf. —>c<oy echo

They want to know the mﬁrgﬁm costs to produce Thce> bakegd goods. 'Qw‘ﬁ%or\
OE\-\or\s ‘
160 — r : T ; ' i‘l’ C‘M—\OCO‘KCS =X
S i P B | | : s Q oC \fﬁb: (\é
804 sEE ReshachonS
BEL L= EEr TR x € w
S0 : @ : ] Coﬁs\ro.Ar\‘\"S

oOOonn I.O“:‘.o...o.‘..d @ é?)j \CO\@A(\DE’\@DS

:o; PR K+ Y 2 O —>Tear (00)
ot (3 Yyox+BO x4y 20
S C >€0
s L 9
G 50 l;o | 100 false
\“PU& \IC('\'\Q\eg inYo O\: cc—L\SC_ Rmc*\or\ > C, 0.0 x +O-‘|5é
(45,35) (L0,35) ( O, 20)
C=050x%x+013 C =0S0x +OS Y 822'55?(&;%155(&0\
C=0.5(4s)*+015(@S) c = 0.50(Le) +0.15(35) s o0
C=44%13 c=$5L.3 gt

Minimuw COSIS
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Foundations 11 Unit 5: Lesson 7

Rea) e ol

S
7 roe “Uf i )
L&G Construction is competing for a contract to build a fence. O“\%
DensWon < SO

e The fence will be no longer than 50yd and will consist of narrow boards that are 6in wide
and wide boards that are 8in wide.
* There must be no fewer than 100 wide boards and no more than 80 narrow boards.
e The narrow boards cost $3.56 each, and the wide boards cost $4.36 each. —> dé\\id\“\‘e.
—>etermine the maximum and minimum costs for the lumber to build the fence. A

- @) E\-\orﬁ

Example 3:

A oM
\(\Q (o}

Yt . s i ;ﬁ* narrw boords = X
L L avide Jeorda= A
e
. Restacdhonss xe W
B | Yyew
e . Conshau s

iy . é .
100 .::v:v; e 7 n,maéwquw:m-_n_g_' @ (\é Zz 100 M

4 1R ] @ x<so leoor 19H]
: lox +%a £ S0 yores
: “‘\d%%__— )
: 0. \\)ord=3b
3 : S0 x 3" = 1800
30 ‘00 T ? lox + By £ 100
Nok o Xyiow\%\e >\erfices %3é Hox 11806
- . < -3 225
Tputinlp €= 35x ¥ 3y ® y¢Bx+
( O“w\w;é\ > $43,.00 —> Minimumn Cost Test (0,9)
| s 00 lox + By £ 1900
(0,238 = j%I- 02\%0\/

st
(g0, 16 > * 1004.20 s Mox Co

L — wide
> Novrrow
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